INTRODUCTION
The City of Sturgis operates a municipal wastewater lagoon facility adjacent to Bear Butte Creek.
Treated effluent from the facility occasionally is used for irrigation purposes on nearby land. In 1996, with significantly higher inflows, limited evaporation, and no need for the treated water for irrigation purposes, the lagoons were full and in order to protect the lagoon system, the City of Sturgis discharged treated water to Bear Butte Creek. Following the discharge, the South Dakota Department of Environment and Natural Resources (DENR) required the City of Sturgis to develop a plan to ensure that a similar situation did not reoccur. One of the options that was considered by the City was to apply for a discharge permit. DENR found that very little water-quality data existed for Bear Butte Creek near and below the City of Sturgis from which discharge limits could be based. In addition to this, Bear Butte Creek was included on the State 303D list for establishment of total maximum daily loads (TMDL). DENR approached the U.S. Geological Survey (USGS) to assist in streamflow characterization and the collection of water-quality samples.
The general objectives of the study were to: (1) establish one continuous and three miscellaneous streamflow-gaging sites on Bear Butte Creek; and (2) determine existing baseline water-quality conditions in Bear Butte Creek so that the State can begin to determine temporal variations in streamflow and variations in water quality in relation to streamflow quantity.
Data collection and analysis completed for the study provide the information needed by DENR to begin to assess the hydrologic conditions in this area. The information obtained will provide data for developing technically based TMDL's within a basin where only limited streamflow and water-quality data previously existed.
Purpose and Scope
This report presents selected discharge and water-quality data collected in the Bear Butte Creek Basin downstream from the City of Sturgis. Miscellaneous measurements from four gaging stations are presented. Continuous discharge is published in the annual Water Resources Data Report for South Dakota (U.S. Geological Survey, 1999 Survey, , 2000 . Results from water-quality samples analyzed by the South Dakota State Health Laboratory (SHL) are included herein, as well as the quality-assurance/quality-control samples (QA/QC) analyzed by the SHL and the USGS National Water Quality Laboratory (NWQL). Hydrographs, scatter plots, boxplots, and trilinear diagrams are used for comparing changes in flow and concentration levels within the basin. The upper part of Bear Butte Creek is representative of a mountain-type stream with a rock/cobble bottom and higher gradients. Historical mining, primarily for gold, in this part of the basin has impacted stream quality. This is evident on Strawberry Creek below the Gilt Edge mine, which currently is proposed as a superfund site. Bear Butte Creek below Sturgis is more representative of a prairie-type stream with meanders and a mud bottom. Land use adjacent to the stream and tributaries is predominantly agricultural. Sturgis and close-by housing developments probably provide some urban land-use influence.
Description of Bear Butte Creek Basin
Bear
DESCRIPTION OF STREAMFLOW DATA
This section presents the miscellaneous discharge measurements collected along Bear Butte Creek downstream of the City of Sturgis. Four sites were established within the basin from immediately upstream from the City's Wastewater Treatment Facility to just above the confluence with the Belle Fourche River. Table 1 Miscellaneous discharge measurements were obtained monthly at each of the four sites and during storm events (table 2, fig. 3 ). Flows generally increased between site 1 and site 2 (Cottle Creek inflows) and between site 2 and site 3 (Spring Creek inflows). With the exception of storm events, flow between site 3 and site 4 did not vary considerably. No flow occurred at site 4 in September 1998. During the first storm event (June 18,1998), flows decreased from site I to site 2, which probably resulted from attenuation in filling the stream channel and alluvial storage, and then increased from site 2 to site 3 and from site 3 to site 4. Bear Butte Creek near Sturgis, 06437500, Site 3   I  I  I  I  I  I  I  I  I  I  |  I  I  I  I   UJ   O   DC   I  O  CO  Q   200 r  9 100 L-5 2   1   :  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  : ; oo 
Description of Streamflow Data
Continuous stage was recorded at site 1, Bear Butte Creek at Sturgis (fig. 4) . Daily discharge was calculated based on measured discharge and continuous stage recordings and is published annually by water year (October to September) in the Water Resources Data Report for South Dakota (U.S. Geological Survey, 1999 Survey, , 2000 . Flow data collected from October 1999 through September 2000 will be published in the water year 2000 Annual Data Report. For storm events, an effort was made to determine discharge and collect water-quality samples during either the first flush (rise of the hydrograph) or near the peak of the event (fig. 4) . Figure 5 presents a comparison of the discharge measurements from this study at site 3, Bear Butte Creek near Sturgis, with the long-term statistical range of flows during 1945-72. This site has numerous periods of zero flow so the minimum line on the plot corresponds with the x-axis as does the 25th percentile for much of the late summer and fall. All measurements in 1998-2000 except one exceed the 1945-72 median and most approach or exceed the 75th percentile.
DESCRIPTION OF WATER-QUALITY DATA
This section presents the water-quality data from samples collected at the same time as the monthly and storm-event discharge measurements. A discussion of QA/QC sampling, as well as beneficial-use and waterquality criteria are presented. 
Water-Quality Results
Water-quality results are presented in table 6 in the Supplemental Information section at the end of the report and include data analyzed by the SHL as well as QA/QC data analyzed by both the SHL and NWQL. Discharge and field measurements followed standard USGS methods (Rantz and others, 1982) . Sampling methods and criteria for water-quality sampling followed DENR's Water Quality 106 Quality Assurance Project Plan (1988). An additional 10 percent of samples were collected for QA/QC. Included in the QA/QC were samples collected using standard USGS techniques (Horowitz and others, 1994) and sent to the NWQL for analysis.
Trace-element results from the first two analyses at each site should be used with caution due to contamination (see following section for details). Ion analyses were switched from total to dissolved concentrations in December 1998. Boxplots and trilinear diagrams are presented to provide indications of changes in water quality within the basin below the City of Sturgis (figs. 6 and 7). ; o 
Quality-Assurance/Quality-Control Results
An additional 10 percent of the water-quality samples were collected to examine QA/QC. QA/QC samples included splits and blanks and were sent for analysis at both the SHL and NWQL (table 3) .
Following the analysis of the first two sample sets, the SHL had concerns about the cleaning method used for the dissolved trace-element analysis. Bottles were cleaned using chromic acid and contamination of chromium was suspected. New sample bottles were used for subsequent sampling. In an effort to obtain indications of possible contamination levels, two blank samples were analyzed (site 1 and site 2, Oct. 6, 1998) using the chromic-acid cleaned bottles. Results from the blanks indicated that contamination was probably taking place for arsenic, chromium, nickel, and zinc. Therefore, trace-element results from the first two analyses at each site should be used with caution.
Splits analyzed by the SHL were very similar with percent difference less than 5 percent for most constituents (table 6) . Those with over 5-percent difference were generally at or near the laboratory reporting limit.
Splits analyzed at the NWQL showed the most variability from SHL data for fecal coliform and alkalinity at site 1 on October 6, 1998. Some constituents can vary a great deal with slight changes in location, and differences may be related to sampling methods. Nutrient concentrations generally were smaller in the NWQL results, again possibly due to sampling methods.
For the March 28, 2000, sampling, rather significant differences were noted for chromium and nickel in the NWQL and SHL splits (sites 2 and 3), with results from NWQL at or near the laboratory reporting limits and SHL results ranging from 5 to 8 |ig/L (micrograms per liter) higher. In an effort to eliminate sampling method, bottles, and preservation methods as the cause of difference, a split was sent to SHL, split of 0900 storm-event sample using USGS analysis bottle and acid to address differenced in chromium and nickel between NWQL and SHL the SHL to look at within-laboratory variability and a third sample was analyzed just for trace elements. The third sample was collected using USGS methods, bottles, and preservation methods, but analyzed at the SHL. Slight variability between the 3 samples was noted for chromium, with concentrations ranging from 9.8 to 11.9 |ig/L, but differences were not of the same magnitude as the March 28 sample results. Laboratory digestion procedures and methods of analysis are the most likely cause of the concentration differences.
Values for alkalinity can vary due to holding times and storage conditions as well.
Beneficial-Use Designations and Water-Quality Criteria
General information is provided in this section to enable the reader to compare water-quality criteria to constituent concentrations measured in the lower reach of Bear Butte Creek from June 1998 to May 2000. Tables 4 and 5 present the beneficial use designations and water-quality standards for select sections of Bear Butte Creek. Figure 8 presents the relation between hardness and freshwater aquatic-life standards of selected trace elements. SUPPLEMENTAL DATA Table 6 . .. Table 6Table 6 . Water-quality data for selected sites along Bear Butte Creek [ft /s, cubic feet per second; juS/cm, microsiemens per centimeter; deg C, degrees Celsius; colonies; mL, milliliters; K, non-ideal colony count, <, less than; , no data available] 
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